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Introduction
Distributed hydrological models have gained increasing attention in recent years due 48 to the increasing availability of spatially distributed data and advances in computing 
105
In this paper, Sobol′'s method is used to perform a detailed sensitivity analysis ( )
where Y is the goodness-of-fit metric of model output, and 
where n is the sample size, each parameter into N ranges, each with a probability of occurrence equal to N 1 .
204
Random values of the parameters are generated such that each range is sampled only 
Bootstrap method

211
The bootstrap method (Efron and Tibshirani, 1993) was used to provide confidence 212 intervals for the parameter sensitivity rankings for the Sobol′'s method. Essentially, 
Yichun River Basin Description
225
The SWAT model is used to simulate the case study catchment, Yichun River Basin, 
Data Set
239
The data requirement for SWAT modeling primarily includes: the Digital Elevation
240
Model (DEM), the digital river network, the land use and soil data, the 241 hydrometeorological data (precipitation, temperature, solar radiation, weed speed,
242
relative humidity and stream flow).
243
(1) DEM data (raster resolution: 90m×90m) were obtained from the International
244
Scientific Data Service Platform of the Computer Network Information Center,
245
Chinese Academy of Sciences (http://srtm.csi.cgiar.org).
246
(2) Soil data (scale = 1:10 6 ) and land use data (scale = 1:10 5 ) for the 1980s were 
297
The two statistical metrics -root mean squared error (RMSE) and Nash-Sutcliffe
298
Efficiency (NSE) -are used to address flow prediction errors and trends, respectively.
299
The RMSE and NSE metrics are computed using equations (12) and (13), where pi Q and ti Q are the simulated and measured flows on day i , n is the total 304 number of days and t Q is the mean daily measured flows in the analyzed period.
305
The runoff coefficient error (ROCE) and slope of the flow duration curve error water balance and flashiness (i.e., variability of mid-flows), respectively. The ROCE 308 metric is computed as the absolute difference between the simulated and observed 309 average annual runoff coefficient: to measure the error of the model generated distribution of mid-range flows: 
Results and Discussion
335
The first-and total-order sensitivity indices of 28 parameters are shown in Fig.4 . In 
Hydrological metrics: ROCE and SFDCE
399
For the ROCE metric, there are three sensitive parameters (total order index>10%) for 400 the 1982 dry year scenario, i.e., LAT_TTIME, CANMX, and GWQMN. In the 1983-1984 year scenario, three parameters, i.e., GWQMN, RCHRG_DP, and sensitive parameters, LAT_TTIME is the most sensitive parameter in the dry scenario,
405
accounting for 34% of the total variance, and GWQMN is the most sensitive 406 parameter in the moderate and wet scenarios, accounting for 53% and 59% of the total 407 variance, respectively.
408
The overall parameter sensitivity for the long-term water balance metric (ROCE) 
Interactive effects
481
The pairwise interactions that are revealed by the Sobol′'s method elucidate some 482 important model processes and in particular how one process influences another.
483
Recall from Fig.4 that RCHRG_DP has a lot of interactive effects on all the four 484 metrics in the case of 1983-1984 year scenario. In Fig.5 , it can be seen that this 485 parameter interacts with LAT_TTIME and CANMX only, particularly LAT_TTIME, shows the exceedance probability plot of annual rainfall for Yichun River Basin. parameter numbers in the x-axis are shown in Table 2 . Table 2 . The parameter sensitivities vary significantly in different climate conditions.
736
Increasing precipitation can lead to more interactive effects between parameters.
737
Statistical metrics fail to identify the parameters related to hydrological metrics.
738
Sobol′'s method advances our understanding of the underlying hydrological 739 processes.
740
